The axial injection of a high-beta collisional plasma from a conical theta-pinch source into a multiple-mirror device and its
I. INTRODUCTION
The process by which plasma may be injected axially and efficiently trapped in a magnetic mirror machine or set of multiple mirrors is of interest for many laboratory experiments. Frequently the plasma is so colli sional that shock formation in the mirror throats is the dominant [1] [2] [3] thermalization mechanism for single-ended injection. Much experimental 4 
-for plasma injection into a uniform solenoid (a mirror ratio R of unity) as the ratio of solenoidal field to peak theta-pinch m field bs is varied. Then, a solution for injection in-to multiple mirrors with R = 4 is presented, which points out the features of shock forma tion and thermalization. A study is presented of the dependence of the shock formation time in the first mirror as a function of the "machine parameters" R and b$. The predictions of the simulations are compared
with experiments in Section IV; the experiments are performed both with and without quadruple stabilizing fields for R > 1. - 
2-
The experimental apparatus can be divided into three major sections: (1) the multiple-mirror device, (2) sections of 3.5-in. i.d., 50-mil wall stainless steel tubing. These sections are joined in each midplane with short glass sections having -6 four access ports each. The base pressure of the system is -10 Torr.
It is useful to define a nomenclature for the various port positions:
The mirrors are numbered from the theta-pinch end starting with 0 and are denoted by TQ, Tj, T£, etc. (T standing for "throat") , as in Fig. 1 . The midplane ports (glass sections) are denoted by MQ1, M12, M23, etc. (i.e., the midplane ports between TQ and Tp etc.) , as in Fig. 1 The adiabatic Mach number is defined by M = v/v , where v = [2(5/3) Since the velocity profiles monotonically increase in z, as seen in Fig. 5(a) , this will first occur in the mirror farthest upstream (TQ).
To be more quantitative, a numerical solution with Rm = 4 is pre sented in Fig. 7 , where, as in Fig. 5 , b~= 0.2 and 8Q = 0.9. The first "snapshot" in Fig. 7(a) Fig. 7 
(b). Com parison with Fig. 5(b) up to the times of the maxima of n, T, and 8
reveals that the profiles are yery similar. However, the profiles of n, T, and especially 8 are seen to decay more rapidly in Fig. 7(b 
Oscilloscope traces of the outputs of diamagnetic loop DLq-, and a
Langmuir probe at MQ1 are presented in Fig. 9(a) Fig. 9 (b (Also shown in Fig. 11 (a) Fig. 12 (a) , which shows the signal from a Langmuir probe at MDn (see Fig. 1 ). The pulse is seen to occur prior to that in Fig. 11 (b) . Shown in Fig. 12 (b) To be more quantitative, the secondary peaks in Fig. 11 13 (a), (b), and (c) for R = 2, 3, and 4, respectively. (The signals in (b) are taken from Fig. 11 (b) 
T (8max) for NpB = 3 and td = 400 usee was measured with the tripleprobe to be about 8 eV (as seen in

Results with quadrupole fields
A hint of instability is evident on the probe signal of Fig. 13 (c) 
